The mode of lubrication of synovial joints has excited considerable controversy (MacConaill 1932 , Jones 1936 , Chamley 1959 , McCutchen 1959 , Tanner 1966 , Maroudas 1967 , Fein 1967 , Dowson et al. 1968 . As to the nature of the lubricant itself, recent workers have drawn attention to the formation of hyaluronic acid gels in loaded regions (Maroudas 1967 , Dowson et al. 1968 , to the irrelevance (within wide limits) of the viscosity of the synovial fluid (McCutchen 1966) and to the importance of the protein in the hyaluronic acid-protein complex present in synovial fluid (Wilkins 1968) . We set out to determine first whether the decay of oscillation in a pendulum having a cadaveric human hip as its pivot was exponential (suggesting the presence ofa fluid film in the hip) or linear (suggesting boundary lubrication) (Swanson 1963) and, secondly, whether the fat present in articular cartilage contributed to the lubrication of the joint. Fat is known to be present both intracellularly and extracellularly (Sacerdotti 1900 , Ghadially et al. 1965 , Stockwell 1963 ; and the weight of fat removable by chloroformmethanol has been given as 0 5-1 % of the wet weight of cartilage (Stockwell 1967 ).
Materials and Methods
Cadaveric human hips stored at -20°C were dissected so as to include the proximal femur, the capsule of the hip, and a segment of the pelvis. The The femoral and acetabular cartilage was subjected to various treatments to determine the contribution made to lubrication by synovial fluid and, possibly, by fat. These treatments were: (a) Aspiration of free synovial fluid followed by wiping the cartilage three times with tissues soaked in Ringer's solution to remove residual 34 13 579 synovial fluid. (b) In an attempt to remove fat, immersion of the cartilage surfaces in 2: 1 chloroform-methanol, or in carbon tetrachloride, after which the pendulum was only loaded with 20 lb (9 kg), and (on one occasion) in a Ringer's solution of wheat-germ lipase. (c) The synovial fluid was replaced. The coefficient of friction was calculated from a knowledge of the natural frequency of the pendulum, the position of its centre of gravity, the radius of the femoral head, the disposition of the areas of contact between femoral head and acetabulum, and the rate of decay of the oscillations.
Results
It was observed that at constant loads of 20, 110 and 200 lb (9, 49 5 and 90 kg) the decay of oscillation was linear from approximately ten sec after the application of load (before which time no record could be obtained) for as long as oscillations could be observed.
Fig 1 shows typical results, from one hip-joint. With the original synovial fluid present, the coefficient of friction was of the same magnitude as reported by other workers (e.g. Linn 1968). Removal of synovial fluid, followed by wiping the cartilage surfaces three times with tissues soaked in Ringer's solution, produced an increase in friction of approximately 40%. Subsequent immersion of the cartilage surfaces (for either 15 minutes or 1 hour) in 2:1 chloroform-methanol, in carbon tetrachloride, and in lipase, followed by rehydration in Ringer's solution, resulted in a larger increase in friction. Replacement of synovial fluid reduced friction, but not to its original value. Table 1 shows results (all at four min after the application of 200 lb (90 kg) load) for 5 typical hip-joints. The same pattern of behaviour was present in all specimens at 20, 110 and 200 lb (9, 49 5 and 90 kg).
Staining with Sudan Black or Sudan III showed that the chloroform-methanol treatment greatly reduced the extracellular lipid content of the cartilage, which was, before treatment, highest in the surface layer (Fig 2A, B, C, D) . Parallel tests showed that this treatment produced no significant change in any of the following characteristics of the cartilage: the visual appearance, histological appearance when stained with hmmatoxylin and eosin, Alcian blue and toluidine blue, wet weight, permeability (Maroudas et al. 1968) , and compressive stiffness (Kempson et al. 1967 ).
Discussion and Conclusions
In view of the fact that the decay of oscillation of the pendulum was linear we conclude that, for the periods of time, frequency of oscillation and loads examined, no fluid film was present between the cartilage surfaces under load. The fact that removal ofsynovial fluid increased the coefficient of friction suggested that synovial mucin was acting as a boundary lubricant. (Theoretically, the variation with shear rate of the viscosity of synovial fluid might be such as to give a shear force independent of velocity, thereby simulating boundary lubrication. In practice, the chance that the requisite relationship between shear rate and viscosity obtained in all the joints examined, at three different loads, is extremely remote.) Since treatment with defatting agents markedly increased the coefficient of friction in all joints, we conclude either that the extracellular fat in articular cartilage is a lubricant for the joint, or that an adsorbed layer of mucin was still present after the cartilage surfaces had been wiped (with tissues) and that all three defatting agents interfered with its adsorption or physical properties. Alternatively, these two mechanisms could both be operative. These possibilities are being studied further.
Subluxation of the Carpal Scaphoid by J P S England FRCS FRCSEd (London Hospital, London El) Subluxation of the carpal scaphoid is a rare injury first described, simultaneously and independently, by Vaughan-Jackson (1949, J. Bone Jt Surg. 31B, 532) and Russell (1949, J. Bone Jt Surg. 31B, 524) . Injuries of the wrist giving rise to some degree of instability ;and displacement of carpal bones are relatively common compared to isolated scaphoid subluxation.
Six further patients with scaphoid instability have been reviewed. An outline of the mechanism and management of this injury is described.
The clinical features were as follows: (1) All patients except one gave a history of trauma but only one had a recognized recent injury. (2) All presented with a history of pain which was aching in nature and related to the radial side of the wrist. The radiographs showed the following: (1) A gap between the scaphoid and the lunate. (2) Foreshortening of the scaphoid in the anteroposterior view (Fig 1) . (3) In the lateral radiograph (Fig 2) rotation of the scaphoid which lies more horizontal. The proximal pole of the bone may be seen dorsally subluxated.
One patient was studied under the image intensifier and a cine-radiograph made. Movement of the scaphoid into subluxation in pronation 
